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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item

	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	770002 
	Study on using Satellite Access in 5G
	Previous Rel-16work covering satellite access in 5GS related use cases and requirements (ref. TR22.822: FS_5GSAT)

	790001
	New Services and Markets Technology Enablers– Phase 2
	Stage 1 work item of 5G system.

	720005
	New Services and Markets Technology Enablers
	Stage 1 work item of 5G system



Dependency on non-3GPP (draft) specification:

3	Justification
Recently, the satellite is already used to provide mobile broadband access to mobile users with continuous coverage, e.g.,  the project "star-link," etc., which requires the support of inter-satellite link and satellite networking among tens of thousands of satellites. Therefore, the 5G system over satellite is now promising. For example, many satellites will enable NG-RAN nodes in space and 5G networking based on the inter-satellite link. 

TS22.261 has some requirements for satellite access and satellite backhaul in the 5G system. RAN WGs have defined satellite-enabled NG-RAN, allowing satellites to work as RRU or gNB-DU. SA2 already enhanced 5G system architecture to support satellite-enabled RAN node and satellite backhaul on NG interface and is studying the case of UPF on GEO satellite. But some new use cases and requirements are required to discuss in REL 19. 
Some new use cases are identified as follows:
1. Temporary Networking
As satellite can provide ubiquitous coverage, it is appropriated to be used to serve some special cases, e.g., scientific expeditions or mission critical services, etc., when a terrestrial network is not available. In such cases, the user, e.g., scientists, may need to set up a local data center for data storage, analytics, or retrieval locally. 
In this case, a local network needs to be deployed and can connect to satellite-enabled RAN directly via a Gateway to allow the users to visit the local network directly via satellite, without going back to the core network deployed far away.
 
2. Positioning and Navigation Enhancement
(1) Positioning Enhancement
The current positioning requirement was defined in Rel-16 and is targeted to terrestrial access from our views, and some requirements or KPI can not be supported in the case of satellite access, e.g., the TTFX ( 1~10ms). 
New use cases for satellite access need to be investigated as well as their requirements on positioning, e.g. use cases for high accuracy and low latency for positioning via NTN access.
(2) Navigation enhancement
The navigation system may want to improve positioning accuracy or reliability. Then it may request 5GS to help to broadcast navigation assistance information with higher priority, e.g., the navigation system may request 5GS to broadcast navigation assistance information in designated areas first, even interrupting other services.
When the 5G system broadcasts navigation assistance information for high accuracy positioning, there may be frequent data transmission from LMF to the gNB on the satellite. In contrast, the transport resource on the inter-satellite link and feeder link is very limited, so the 5G system should consider efficiently transmitting the navigation assistance information to gNBs on the satellite, e.g., compressing navigation data.

3. Integration with Legacy Satellite System
There are already legacy satellite systems running, which do not support 5G NR access. Therefore, to utilize precious satellite radio resources to improve system capacity, the 5G system integrating with NR satellite access should also consider integrating with legacy satellite systems which can be treated as non-3GPP access.  
For example, a satellite operator operating a legacy satellite system wants to enhance his system to 5GS considering industrial ecology, so all new satellites he will launch will support 5G NR access. However, the problem is that the legacy satellites can not be transformed to support 5G NR access, so the operator would consider connecting legacy satellite access nodes into the 5GS.

4. Coordination with satellite system
User's requirements are agnostic to the satellite operation center, i.e. NTN control function defined in RAN3, so the NTN control function can not consider users' requirements to reserve satellite resources, e.g., space transport network resources which then can not promise users' experience.
However, for high priority users, normally the whole system shall endeavor to serve them first, i.e. reserving or even pre-empting not only radio resources but also backhaul resources to serve the them, which requires the 5GS to interact with NTN control function, e.g., to reserve transport resources on satellites providing backhaul services, and to not schedule this satellite beam for other purposes. 
5. Coordination with multiple satellite RAT
Since the latency and coverage of LEO and GEO are different, UEs can access the 5G network through gNBs on LEO and GEO satellites based on service requirements to  reduce latency and increase bandwidth.
6. Local Data Switching via UPFs on LEO satellite
In some scenarios, two or a group of ships or cars may roam to places far from the territorial network and then need to communicate via satellite access. Whereas, if the PSA UPF is deployed on the ground, the communication among members of this group will be subject to long delays and limited data rate even 5G VN communication defined in Rel 16 is enabled because the communication data has to travel the feeder link twice. 
Support of local data switching (e.g., 5G LAN local switch and N19 forwarding) via UPF on-board would significantly reduce communication latency and remove the data rate limitation brought by satellite backhaul, especially for the case of LEO satellites with regenerative payload. Thus it is proposed to study this use case.

Based on the above discussions, the support of 5G networking over satellites brings new use cases for networking. Therefore, it is worth studying the related use cases and the corresponding requirement. 


4	Objective
The objectives of this study are:
-   Studying use cases and requirements for new service and enhancement based on 5G system over satellite, including:
-	Temporary networking using satellite access;
· The deployment of the temporary local network;
· The connection between the local network and the 5G system;
· Security-related capabilities include authentication, authorization, secure communication between the local network's gateway and the satellite, etc.
-	Positioning and Navigation Enhancement; 
· Find the gap between existing positioning requirements for terrestrial access and the requirements that can be satisfied via NTN access, and then determine appropriate KPIs.
· Efficiently transmission of navigation data to gNBs on-board, especially for LEO case;
Support of priority handling when broadcasting navigation data via 5GS.

-    Integration with Legacy Satellite System; 
· Whether to distinguish non-3GPP satellite access from general non-3GPP access considering more significant latency and lower bandwidth for non-3GPP satellite access, since there may be following impacts:
· The impact to traffic offloading policy on both UE side and network side;

· The impact to access network selection.

-     Coordination with satellite system;
· The 5G system requests or indicates the satellite system's service requirements for the high priority users, for example:
· [bookmark: _GoBack]The 5G system can assist the resource allocation of the satellite transport network providing backhaul.
-    Coordination with multiple satellite RAT
· add / update new requirement or KPI for the UE access the network through multi satellite access, e.g. one application traffic can be carried by both LEO& MEO access 
-    Local Data Switching via UPFs on LEO satellite.
· the 5G system supports local data switching via LEO satellite for UEs in a communication, considering the mobility of the LEO satellite.
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